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© IC card with additional terminals and method of controlling the IC card. 



© An IC card (10) has additional connaction termi- 
nals (A1 to A8) adjacent to existing conventional 
connection terminals <C1 to C8). Corresponding ad- 
ditional terminals (A 1 to A8) are arranged in a 
terminal unit (30). When the additional terminals of 
both the IC card and terminal unit are not used, the 



additional terminals are put under an input mode or 
a floating mode. Only when the additional terminals 
are used, they are switched to an input/output mode, 
under which data are communicated between the IC 
card and the terminal unit through the additional 
terminals. 
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IC CARD WITH ADDITIONAL TERMINALS AND METHOD OF CONTROLLING THE IC CARD 



BACKGROUND OF THE INVENTION 



1 . Held of the Invention 

The present invention relates to an IC card with 
additional terminals and a method of controlling the 
IC card. 



2. Description of the Prior Art 

Conventional connection terminals disposed in 
an IC card are based on ISO/DIS7816/2 standards. 
The connection terminals are eight in total and 1$ 
consist of power source terminals (Vcc and GND), 
a reference clock terminal (CLK) t a reset signal 
terminal (RST), a data communication terminal 
(I/O), a power source terminal (Vpp) for writing data 
into a nonvolatile memory disposed inside the IC 20 
card, and two reserved terminals (RFUs). The re- 
served terminals (RFUs) are presently not used, 
and therefore, the remaining six terminals are used 
to connect the IC card to a terminal unit. 

Figure 1 is a view showing a conventional IC 25 
card 1, and Fig. 2 is a view showing the dimen- 
sions and positions of eight connection terminals 
C1 to C8 of the IC card 1 . The connection termi- 
nals C1 to C8 are packaged in an IC module 2 in 
the IC card 1 . The terminal C1 is a power source 30 
terminal (Vcc). C2 a reset signal terminal (RST), C3 
a reference clock terminal (CLK), C4 a reserved 
terminal (RFU), C5 a power source terminal (GND), 
C6 a power source terminal (Vpp) for writing data 
into a nonvolatile memory, C7 a data communica- 35 
tion terminal (I/)), and C8 another reserved terminal 
(RFU). 

The connection terminals of the conventional 
IC card may be formed in various shapes as shown 
in Fig. 3. <o 

The conventional IC card according to the 
ISO/DIS standards has only these eight connection 
terminals in total including the reserved terminal 
RFU (C8) that is presently not used and the single 
data communication terminal C7 (I/O). The data 45 
communication carried out through the data com- 
munication terminal C7 is of a start-stop synchro- 
nization type which is very slow in communication 
speed. For example, the conventional IC card takes 
several seconds to several minutes to start the data so 
communication after it is inserted into a terminal 
unit The arrangement of only one data commu- 
nication terminal not only delays the start of data 
communication but also hinders sufficient perfor- 
mance of CPU functions of the IC card. 



SUMMARY OF THE INVENTION 

To solve the above problems, an object of the 
present invention is to provide an IC card with 
additional terminals that can improve a data trans- 
fer rate and fully utilize CPU functions of the IC 
card, and a method of controlling the IC card. 

In order to accomplish the object, an IC card 
according to the present invention arranges addi- 
tional connection terminals adjacent to existing 
conventional connection terminals. Also, corre- 
sponding additional terminals are arranged in a 
terminal unit. When the additional terminals of the 
IC card and terminal unit are not used, they are put 
under an input mode or a floating mode. Only 
when the additional terminals are used, they are 
switched to an input/output mode in response to 
control signals. 

Namely, according to the present invention, an 
IC card is provided -with additional terminals in 
addition to existing conventional connection termi- 
nals, and a terminal unit is also provided with 
additional terminals. These additional terminals are 
controlled by control signals. The IC card of the 
present invention can be used just like conventional 
IC cards, depending on whether or not the control 
signals exist. 

These and other objects, features and advan- 
tages of the present invention will be more appar- 
ent from the following detailed description of pre- 
ferred embodiments in conjunction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing an arrangement of 
connection terminals of an IC card according to 
a prior art; 

Fig. 2 is a view showing the dimensions of the 
connection terminals of the IC card of Fig. 1; 
Fig. 3 is a view showing examples of the shapes 
of conventional connection terminals; 
Fig. 4 is a schematic view showing an arrange- 
ment of connection terminals of an IC card ac- 
cording to an embodiment of the present inven- 
tion; 

Fig. 5 is a view showing a terminal unit that 
accepts either of the connectional IC card or the 
IC card of the present invention; 
Fig. 6 is a circuit diagram showing the IC card 
and terminal unit according to the present inven- 
tion; 

Fig. 7 is a flowchart showing a program for 
controlling the IC card of the present invention; 
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and 

Fig. 8 is a view showing modifications of the 
present invention. 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS 

Figure 4 is a view showing an IC card 10 
according to the present invention. The IC card 10 
has an embedded IC module 20. The size of the IC 
module 20 is the same as that of the conventional 
IC card of Fig. 1. Connection terminals C1 to C8 
arranged in the IC module 20 have also the same 
dimensions as those of the conventional connection 
terminals of Fig. 2. According to the present inven- 
tion, the IC card 10 has additional connection ter- 
minals A1 to A8 disposed adjacent to the terminals 
C1 to C8 in back to back relations. Wiring between 
the terminals C1 to C8 and the additional terminals 
A1 to A8 in the IC module 20 will be explained 
later. 

Figure 5 shows a terminal unit 30 having an 
insertion slit 101 into which the IC card 10 of the 
present invention is inserted. When the IC card 10 
is inserted into the terminal unit 30, the connection 
terminals of the IC card 10 are connected to con- 
nection terminals of the terminal unit 30, respec- 
tively. Thereafter, data are transferred between the 
IC card 10 and the terminal unit 30 through oper- 
ations of keys 102 arranged on the terminal unit 30. 
Results of the data transfer and key operations are 
displayed on a display 103 of the terminal unit 30. 

The terminal unit 30 may be connected to a 
large computer or another terminal device through 
a communication line 104. 

Figure 6 is a view showing the wiring of the IC 
card 10 of Fig. 4 and the terminal unit 30 of Fig. 5. 
The right half of Fig. 6 shows the IC card 10 
involving a CPU with memory 50, the conventional 
connection terminals C1 to C8 and additional termi- 
nals A1 to A8. And the left half of Fig. 6 shows the 
terminal unit 30 involving a CPU with memory 40. 
conventional terminals C1 to C8 and additional 
terminals Al' to A8'. 

When the IC card 10 is inserted into the termi- 
nal unit 30, the terminals C1 to C3 and 05 to C7 
are connected to the terminals C1 to C3 and C5 
to C7\ respectively. At the same time, the addi- 
tional terminals A1 to A8 of the IC card 10 are 
connected to the additional terminals Al' to A8 # of 
the terminal unit 30, respectively. 

In the IC card 10, the additional terminals A1 to 
A8 are connected to the CPU with memory 50 
through signal lines 11 to 18. The signal lines 11 to 
18 have mode switching circuits 51 to 58, respec- 
tively. The CPU with memory 50 provides control 
signals to the mode switching circuits 51 to 58 
through control lines 21 and 22, thereby switching 
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an input mode, an output mode, an input/output 
mode and a floating mode from one to another. 

When the control line 22 provides a control 
signal S2 and the control 21 does not provide a 

5 control signal S1 , the mode switching circuits 51 to 
58 are switched to the input mode which allows 
data to flow only from the additional terminals A1 to 
A8 to the CPU with memory 50. 

When the control line 21 provides the control 

70 signal S1 and the control line 22 does not provide 
the control signal S2, the mode switching circuits 
51 to 58 are switched to the output mode which 
allows data to flow only from the CPU with memory 
50 to the additional terminals A1 to A8. 

75 When the control lines 21 and 22 provide the 

control signals S1 and S2, respectively, the mode 
switching circuits 51 to 58 are switched to the 
input/output mode which allows data to flow be- 
tween the CFU with memory 50 and the additional 

20 terminals A1 to A8. 

When the control lines 21 and 22 do not pro- 
vide the control signals S1 and S2, the mode 
switching circuits 51 to 58 are switched to the 
floating mode which does not allow data to flow 

25 between the CPU with memory 50 and the addi- 
tional terminals A1 to A8. 

This embodiment also has a mode switching 
circuit 59 identical to the other mode switching 
circuits, between the connection terminal C7 (I/O) 

30 and the CPU with memory 50. 

In the terminal unit 30. the additional terminals 
A1 ' to A8' are connected to the CPU with memory 
40 through connection lines 31 to 38. The connec- 
tion lines 31 to 38 have mode switching circuits 61 

35 to 68, respectively, which are the same as those of 
the IC card 10. Operations of the mode switching 
circuits .61 to 68 of the terminal unit 30 are similar 
to those of the IC card 10 so that their explanations 
will be omitted. 

40 Figure 7 is a flowchart showing a program for 

controlling an IC card. The program controls an 
insertion of the conventional IC card 1 of Fig. 1 into 
the terminal 30 as well as an insertion of the IC 
card 10 of the present invention into the terminal 

45 unit 30. 

In step 101, the IC card 10 is inserted into the 
terminal unit 30. 

In step 102. the connection terminals of the 
terminal unit 30 and IC card 10 are connected to 

so ore another. 

In step 103. irrespective of the conventional IC 
card 1 or the IC card 10 of the present invention, 
the additional terminals A1 ' to A8' and A1 to A8 of 
the terminal unit 30 and IC card 10 are set to the 

55 input mode or the floating mode. Namely, when the 
IC card 10 of the present invention is inserted into 
the terminal unit 30, the CPU with memory 50 of 
the IC card 1 0 sets the mode switching circuits 51 
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to 58 to the input mode or the floating mode. At the 
same time, the CPU with memory 40 of the termi- 
nal unit 30 sets the mode switching circuits 61 to 
68 to the input mode or the floating mode. 

If the conventional IC card 1 shown in Fig. 1 is 
inserted into the terminal unit 30. the CPU with 
memory 40 of the terminal unit 30 also sets the 
mode switching circuits 61 to 68 to the input mode 
or the floating mode. 

In step 104. data are transferred between the 
IC card and the terminal unit through the ISO 
standard connection terminals C1 to C8 (actually, 
fewer terminals are used for the data transfer, as 
described before). 

In step 105, the CPU with memory 40 of the 
terminal unit 30 sends, through the connection ter- 
minals C7' and C7, a command asking the inserted 
IC card whether or not the IC card has additional 
terminals in addition to the ISO standard connec- 
tion terminals CI to C8. 

In step 106. it is checked to see whether or not 
the IC card sends a signal indicating the existence 
of the additional terminals A1 to A8 through the 
connection terminals 07 and C7' and the additional 
terminals A1 to A8 exist 

If the signal indicating the existence of the 
additional terminals A1 to A8 is sent from the IC 
card to the terminal unit 30. the CPU with memory 
40 of the terminal unit 30 and the CPU with mem- 
ory 50 of the IC card 10 send the control signals 
Si', S2'. S1 and S2 to the mode switching circuits 
61 to 68 and 51 to 58 to establish the input/output 
mode in step 107. Then, data are transferred 
through the additional terminals A1 to A8 and A1 
to A8* in step 108. 

If the signal indicating the existence of the 
additional terminals A1 to A8 is not sent from the 
IC card to the terminal unit 30 or the signal indicat- 
ing no existence of the additional terminals A1 to 
A8 is sent from the IC card to the terminal unit 30 
in step 106. the data are transferred only through 
the ISO standard connection terminals C1 to C8 in 
step 109. 

In step 110, the data transfer started in step 
108 or 109 is completed. 

In step 111, the connection terminals C7 and 
C7' are set to the floating mode. 

In step 112, all of the connection terminals are 
disconnected. 

In step 113, the IC card is discharged from the 
terminal unit 30. 

Although the embodiment uses the additional 
terminals for transferring data, it is possible to use 
the additional terminals for transferring clock sig- 
nals and synchronization signals. 

An arrangement of the additional terminals is 
not limited to the disclosed one but may be re- 
alized in various forms as shown in Fig. 8. 



The control signals Si'. S2 , S1 and S2 can be 
controlled by the CPU of the terminal unit 30 or by 
the CPU of the IC card 10 of the present invention. 
In the above embodiment, the number of the addi- 
5 tional terminals is eight for the sake of simplicity. 
This number may optionally be increased or de- 
creased. 

The additional terminals according to the 
present invention may easily be added to existing 

70 connection terminals of an IC card. Since the addi- 
tional terminals are set to the input mode or the 
floating mode at first, the IC card with the addi- 
tional terminals of the present invention can be 
used just like a conventional IC card with no prob- 

75 lem. 

These additional terminals can be controlled by 
an existing CPU of a terminal unit and by an 
existing CPU of the IC card. The additional termi- 
nals realizes a high-speed data transfer and effi- 
20 cient use of the CPUs of the terminal unit and IC 
card. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings 
of the present disclosure without departing from the 
25 scope thereof. 



Claims 

30 1. An IC card having a plurality of connection 
terminals formed at predetermined positions in the 
IC card, comprising: 

a plurality of additional terminals corresponding to 
the connection terminals, disposed adjacent to the 
35 connection terminals in back to :: :*< relations. 

2. The IC card as claimed in claim 1, further 
comprising: 

a CPU with memory for controlling data commu- 
nication carried out between the IC card and the 
40 outside of the IC card through the connection ter- 
minals and said additional terminals. 

3. The IC card as claimed in claim 2, further 
comprising: 

mode switching means disposed between said ad- 
45 ditional terminals and the CPU with memory and 
switched to, according to control signals provided 
by the CPU with memory, one of an input mode for 
allowing data to flow only from said additional ter- 
minals to the CPU with memory, an output mode 
so for allowing data to flow only from the CPU with 
memory to said additional terminals, an 
input/output mode for allowing data to flow between 
the CPU with memory and said additional termi- 
nals, and a floating mode for not allowing data to 
55 flow between the CPU with memory and said addi- 
tional terminals. 

4. An IC card comprising: 

(a) a plurality of connection terminals formed at 
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predetermined positions in the IC card; 

(b) a plurality of additional terminals correspond- 
ing to said connection terminals, disposed adja- 
cent to said connection terminals in back to 
back relations; 5 

(c) a CPU with memory for controlling data 
communication carried out between the IC card 
and the outside of the IC card through said 
connection terminals and additional terminals; 
and 

(d) mode switching means disposed between 
said additional terminals and said CPU with 
memory and switched to, according to control 
signals provided by said CPU with memory, one 

of an input mode for allowing data to flow only is 
from said additional terminals to said CPU with 
memory, an output mode for allowing data to 
flow only from said CPU with memory to said 
additional terminals, an input/output mode for 
allowing data to flow between said CPU with 20 
memory and said additional terminals, and a 
floating mode for not allowing data to flow be- 
tween said CPU with memory and said addi- 
tional terminals. 

5. The IC card as claimed in claim 4, wherein said 25 
mode switching means are switched to one of the 
input mode and floating mode when no data com- 
munication is carried out through said additional 
terminals. 

6. A method of controlling an IC card having a 30 
plurality of connection terminals formed at pre- 
determined positions in the IC card, a plurality of 
additional terminals corresponding to the connec- 
tion terminals and disposed adjacent to the con- 
nection terminals in back to back relations and a 35 
CPU with memory for controlling data communica- 
tion carried out between the IC card and an exter- 
nal terminal unit through the connection terminals 

and additional terminals, comprising: 

(a) a step of establishing one of an input mode 40 
for allowing data to flow only from the additional 
terminals to the CPU with memory and a floating 
mode not allowing data to flow between the CPU 

with memory ard the additional terminals; 

(b) a step of sending a command from the 45 
terminal unit to the CPU with memory of the IC 
card to test whether or not the IC card has the 
additional terminals; 

(c) a step of establishing an input/output mode 

for allowing data to flow between the CPU with so 
memory and the additional terminals when a 
signal indicating that the IC card has the addi- 
tional terminals is sent from the CPU with mem- 
ory of the IC card to the terminal unit; and 

(d) a step of communicating data between the 55 
IC card and the terminal unit through the addi- 
tional terminals. 



5 
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FIG.l PRIOR ART 
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FIG.3 
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